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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 

element capable of being driven by a low voltage with high light emitting 

efficiency and provided with good heat resistance for maintaining stable 

light emitting characteristics for a long time and to form the organic 

electroluminescent element of a lamination by application of a solution. 

SOLUTION: This organic electroluminescent element is provided with 

one or more organic thin film layers formed on the substrate surface to 

be held between a positive electrode and a negative electrode. In the — t55t f I > 

organic thin film layers, at least one layer is formed of a cross-linking 

hardened film including a compound having a substituent silicon group F— [D c — S i ( R , ) Q a ] 

with a hydrolytic group or its derivative. At least one of the compounds 
having a substituent silicon group with the hydrolytic group is shown by 
following general formula 1. 
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[o o 9 8 3 p-rw >#mmmtcis^xte % -si 

(Ri) ci-.i (OH) .it^gfi-C, HRSC (DO 
{b^fti, £*«:jBGr*o«©<b*«ii, ^Hftii^ 

WBccctorfcattO, ii^r«o-i oo°crtTt>n v 

1 0-7 0XXlf5Zb&J:*)1ft$b<, 15-5 0°C 

/c«), 1 0^6 1 0 OWJOifiH^f 9 C <b*s»S L 
[0 0 9 9 ] ( I ) xm2t\2>it&®bi£<&a]f& 

# y i^BlBtccff^-s < yMb^rffiilL, 

m&istcmicmnTzcb&ifr&Li,*. coct^ftHft 
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[0 10 0] •s^>»:r^-7m 

5, 7>^-7>fh 2 00C, 7>^-V^M5 (fit 
± v p-A • T>F • ^-*tt«) ; Wx^XMW - 
C-l-H, «x^X88, ^X'^XHCR- 
W2 (fiLL • 4r5#n4t»> ; u^^hSPC 
-108, U/tf?hSPC-"l 18 (fiLL 'Wx;V 
ttM) ; y-f + -f*>RC-P- 1 50H OHbrttt 10 
») ;^^>/t>KC-47 0, f^^7^hC26 
-C, fat7-{hC-4 3 3, f^.t7-{ h-464 

•.Pfc-f*>Sa«m: TW<-*-Y h IRA-4 0 0/ 
7>^-7-f HRA-4 5 («± 4 O — A • T> K * 

i»:Zr (O, PCM, CH, SO a H) 2 , Th (0 
,PCH 2 CH 2 .COOH) 20 

>m.m*m? s # y * ji/*/ ✓ s^p ** > «t £. 

• V#UK: -tf:/BL ^>^^K, ^y^T^Sttr 
i* 0 . 

^ *7Bfi*BW<i5» : ^y#y;k .7;^^ ^ps 

*^>7, ^y.^-»3X7, ^7^hl^i' 0 30 

• ^IWSM* : L i S 0.4 , MgS0 4 4i'. 

y>S^^7 k V>m?>Z>tJ: 

LiNO,, Mn (NO,) 2 ftf. 
ft : f y ^y;l/±CCT ^^'nt'^F yx h=^>^> 

♦ 7 s yg^WT^^y *>\stfsisvi*D-> : 7S -/ 40 
[0101] Cft^CD*®©^ 4>tc< £4> l®£ffl 

blocks u jsi£«:8eia:-r?f ^cifer*su, 
<b^WD£tmfc»LT fc o. i-2 0ii%-c^c 

[0102] »*^JIW^S*SIH©*©tRJnUI«. « 
COKES £j*«J©«??Sjett*\ 50 
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( i ) rasnA^^ojtek^JKtta*-*-^ 

lB*^t-*CCii»ttail»c» U3 0-5 0 0%, 

(D8SflnS^5 0 0% J: 0 6&L*te. 

fi#3 0K«fc94>ttW»^ *g£*«^LT3-f 

[0.1 0 3 3 Wb©M«c«,. WH«c«t 9 WkftHSliiRft] 

«ct*Jt«. sE^bftfi^iUTti, mm. vol y 

>BL SMttdfCD^P h>R;.7>*-7, F'Jx^ 

h»©#tt^*>ft^l» ; tj^xw h y + 

7;V5X»)A Kyr-te^T-fe F*- h^OWS 

1ft, za/Whtt, -ffil&tt. ^3-*-A*Wl3Wtf6ti 

«»^f^jar*Pfb*1»W4tr<., $6 
tC, £«<D7*fe 7^1/7 -t2 h:*-- K tSW 7-teTMl/ 

-CO.. 1-2 0. 3- 

[0104] BMbatttt*. ffli»c«Erfts#[, ms<d 

5lfflEfe»afc«>«:tt-e..O "CfiLh, J: 9 B AO < tt 8 0 "C 
fiUtKiKJEStiS. WbUMfltt* sfcHWCEDTttSBcK 
S-C**^ 10»-5Wff«llr?. *te, WbS 
lS«rtfo^(Dfe, lK&aEKtt(c^«. WttOSJtfbilH 

[0 105] -R*ffi- 

ii7ib^^6n^4it atrial®® 2 fcffijssn 

y**/»>A, -Y>t>^A, ^;W^?A, t^Rx^a. 

-^>t?^A^, 7i^x»)A- 'J T^^A^^COfg 

[0106] Pt@7 coj&fiEtt, US 2 £H*CEfrffi«: «t 

©2iSfIJg-C^5o 
[0107] fSf±^^H^6^^^7^«S1-^» 
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<bOWSCC k LiF, MgFi " L i , 0«©SSW6«R 
(0. l-5nm) *}fAir£'C<bfe, 
iSf^aWST^ (AppI. Phys. Le 
tt. , 7 0, 1 5 2, ( 1 9 9 7) ), 0 - 

7 4 5 8 6 IEEE Trans. Elect 
ron Devices, 4 4, 1245 (1 9. 9 
7) ) o 

[oio8)ii-3tt &§tw-cumz n&SHMSS 10 
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[0109] 

[oiio] i iwrntsm 113)- 

©JcSteLTfffco SSI KD^^nfc, TIE«i£^; 
(B) T^8ft5ft*«6 4g l ««*y^A2 8g, 
3-3- F 7*n >f y 7'a #^^>^7 > 6 8 
g, M'N, N-^fWA7$ F7 0 0m 1 *A 

ti. aowarF. 9 o°cv4mmimmimbtc 0 see** 

T«/ 5 1 ©*R:±iBKJc;R*ffiSf* h;ux>rffltHL 

(113) r^Stt*ft^1»€:5 4.gf#fc. COfteW 
©fWfSRiR ( I R) h^*H4CC*r o 
[0111] 

[{tin 



H0 2 « 




(B) 




[0112] cmmm 1 ) »s 1 5 0 nroo 1 t to 1 5 0 nm (m^mmmcxm^.) <ojEn&xnm 

OB*KWfc;tf^;**K*»RU ^X^ft^NS (B 40 H^r^L/c, c<DIE?L&AfSiii*iaffiCt, ft* 

PI, ttA3^>^-^-> 3 ^;l/ti5!) fcffli^ m<om4tLX, b (8-t Ka^/y» T 

7X-7(Ct3 0#PJft*Uc„ WSffc^l. (81) 1 (AU) *5 0nmOI3{Cj[ffiS*L/c 

SB*, -f V^ntT-rt/Til/n-iUSa, f h7tF07 7 f£ % IBteJl^ffiOc^V* ^ A • »^£8ffi«:2 0 0 n 

>&mim <T»<-i;xM 5E) 0. 5SB£JjDx., [0 I l 3] iKWaELSR^KDI T0mS£P§«?ch 

t-FO. 0 5 515* JfDx., igJBL/c 0 CCD^iS*, UK c d/m 2 itt h£ 5 K»£*K5£U *<D«JBE£fJifS 

/eft, i 7o-cn«Fra»nJ»"u, «{trsciccj:o, 50 t.- ^<e>i&cd boft^tituzm^tc. tt 
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ijBTTffofc. 



ttftSr* 1 9 fc* 



[0 114] (S0SW2) «Kft{fc^»-(7 5) 0. 595 
&»W^{b^ft (10 3) 0 . 0 1 -f V tVt< 

r;i/n-;i/5gp, fh7t FP7?>3BB, -sotKS* 
o. l»©ffi^««:*Jj?SJ* % ^*>3£8HSfJl§ (t>a 
-'JXM5E) 0. SffltMRfPU .2-4 

y-^r-fe^Jl/T-fe — h0. 0 18&4 

in*.* mmutc* mmmi trnmit* jEn&xmmm* 

r p mt?iE?LaAtt^Jl*BCC^-b->=i- h 1 
7 0 °CT1 , -.SMtTi C t CCcfc D v Rff .5 0 

nm (jBaW-aWW-fcraee) <BjWW*«J*L,fc. * 
fc, h y ^ ( 8 - k Fa* / 'J 

>) r^-5~ (A 1 a ) £5 Onm0I$^I 

ffifcv^V^A ■ £8^£mg£2 0 0nm<D»SK:»i 

[0 1 1 5 ] iieWSEL*^ Zfcoivc, i 

[0 116] -(*Jfc«3) TE«3ftrs%Sh*#y^- 
C T P - 1 (fl^FJK* X * U >^»CDSS¥^»^a 

(Mw) r56ooo, *s-?-<Dm{tmmzmuxu 

(SCE) tcatLO. 7 9V) 5 0mg6, F 
(4 - T>^fc— ^A'v+lf ^PP 

T>^^-h (TBAHA) 5mgi, S^DDy 

> i m i cc»»l/c. commas $mm 1 -cm**: 

S!^«©^^xa«coaB«:i@HE«l 0 0 0 rpmtX 
f^-FU* 1 2 0ra?lB«HlrtlfcU 117 0 

o nm mmmmmcxwm ®jEn&Ammmz&j$ t 
m. m^mmm, mm*:»»i>, =s»EL*?-3*ft* 

[0117] 
Mfcl 2 3 

Me Me 
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[01.18] ±l2#»EL*P3K:olrVt:. 

[0119] (**fc«4) #U [2--^ h*^-5- 
(2 -x^MI/'v* -i, 4-7:c~U>t* 
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msLim\i\ mimmzmmk ioootp m-ciEfim 

U BI6 0-nmO«lffll*iBffi^. Se>K*©SB 
CC V %)\slsVJ*m&&3 0 OnmCDHSOC^SPL, W« 

[0120] ±IBW«£ ELfgT 4 CCO^r, HjMtfiJl <h 
IB««:fWi*tf-Dfc. *SS*«1 9tc^T. 

[0121] (mmms) mMms-cm^icxv-?- 

(CTP-1) 0. 0 5 g^^PD^^>2m 1 Otjg 

tftftSCClliafcl 0 0 0 r pm"C^t>3-H/ca 4 
1 2 OTJ^lB^Htt^U JSJS2 0 0nm (jttiHWMt 

iatW2ipiaccLr»*»*^L, s65c*©*h 

1C, ^.^i/^A • »^fe®B5€:2 0 0 nmOWSCCJK . 
»U W»ELSR^5*fHHbte. 
[0 12.2] ±EW«EL3R^5«:^l»T. SQfcWIl i 

[0 12 3] ;(»li«6.).^b^« (8 1) 
A V ^a-trj!l/.T.-iU3.— f F7tFP77>3 
ac«RB*o; 2»<D : »^«R:»»Stt. 

M (r>A-yxh i5E) o. 5 stun*.. 

F0. 0 SSP^SD^, i§B?Uft: B C<D*SR£* ^Wll 

Tfflc^«fe»ao#7xa«©«ffi«ciBai3 oo rP 

mtXf>3- FUfcCD^ 1 7 O'Crii^raTOb, 
BttSCiWl RW1 5 Onm (IWHWttJCt" 

^6(113) JV7'W)lT)l^-)l>$^ 
fh7t FP7^>3SB. ^3*0. 2ffltDfi^?K«:jgf 

jB3-a\ -f*>saft»re (r>^-y^n 5E) o. 

r-fe^;ur-fe hT- h o. 0 5Sis*ftj2., i§8?ufc„ c 
m^iEfiiSLKmmmmm^mmLb o o r P 

m^f>a-FL/cM, 1 7 0 'C~C 1 RfflflnJ&U 
WbrSCiCCAO. Bi/llOOnm (JttttiWWtCT 

(A 1 q ) * 5 0 n mOl^ CCS^grL/c 
£>^, vn^^A • M^£RkS ; Er2 0 OnmCD/PSCC 

[0 1 2 4] ±IBW«EL3R-¥-6CCo^r, 1 i 

[0 12 5] (^SS^J7) I5IECPT- 1*5 Omg 
ch. h'JX (4-^D j e^*-^) T>^r^^A^4 : 1f 
^PP7>m-h (TBAHA) 5mg<b, 
DD^^>lmHCjg8?Uc 0 COjgjR*. IBSSWir 
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mwf>3-FLfc©^, 1 2 o'c-ei mmixmo, * 

Mil 7 0 0 nm (te^RJltt-fcrS'M) ©IE?LftA«ij2i 
Jl^fiXL/^ JfctC, mffSWS{bi^3 (113) 1 SB 
-fy b"jur;l/n-jU5SP> f h7tFa?7> 

$fjj§ (r>^-y^ use) o. ssb^jdx.. ^s-c 

0. 0 5SP^JD^. ^L/Co C©ig$f£. B512i£?La 
AWi&mWmicmWM.l 0 0 r pm-CXf>n- h L<?c 10 
©^, 17 0-Cfl.Wil, ®ffr5CiK«fcO> 
il60ni (M§+KI¥fft(C-Ci>J3t) ©m^F-iSA • 
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n^jat-fc. c©h^-&a- ftftmmwic* 

?A -ag£#|ii;®£2 0 0nm©/f S&C^iU WHE 
L^7^^»U/c 

[0 1 2 6 ] ±l2W^EL^-T-7(CO^-C. 1 i 

^©SMI^Tofc. ifem^l 9K5jrf. 

[0127] abssw i ) mmm 2 t,as^x . w^t^ 

t9 (7 5) ?:TIS^t^ (A) CCft*T#fcfcJi£7fM 
T. 

[0128] 
[-fbl 3 ] 



(MsO),Si 



[0129] {t\M9i 2 ) HiSWl 5 «:*»!,» T. flBtffc^ 
• (75) *±BSft^«l (A) Ktt*.T»#JBfc#0Sl, 




Si(0Mb) 3 



[0 13 0] 
[*1 9] 





(cd/m*) 


60c.d/m 2 |C«rF«» 
*T<OB$ra (hr) 


80 c d/m^fcfiTBW^- 
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!S^»^-C|g«& StSCi^t*, 

[El] *»l8©^«5»3te*^-<D— «**-TJfc*: 
[02] *«||©*«*3?»*3R^F-©— ««r^rat* 
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[e 3 ] *^©wass^£^©-w*^-rfi^ 

[04] mmit^ 1.1 3©^KJRx^i' h;ur$> 
S. 

1 
2 

3 : IE?LftAJg 

4 : jEnmmm 

5 : mtm 

6 : m+rnmm 
7 
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